Inventor: Saitou ct al. 

Docket No.: 10873. 163 2 US WO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 1 of 14 



111 



CPU 



112 



Main memory 



113 



Card connector 



Command 



7\ 



Logical 
"address 



Data recording device 



-110 



\/ Data 



121 



Multi-card 
access control 
portion 




t 

JL 



123 



Semiconductor 
memory card #1 



124 



Semiconductor 
memory card #2 



125 



Semiconductor 
memory card #3 



126 



Semiconductor 
memory card #4 



Semiconductor memory pack device 



FIG. 1 



1/14 



Inventor: Saitou et al. 

Docket No.: 10873.1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 2 of 14 



10/530300 



bi) 
CD 



o 



CD 



u 

o 
o 

CD 



oo 



.r: oj 



o 
o 

CD 





CSl 


CO 


"3- 




o 


CO 


o 


cvj 


Cvj 


OJ 


CSl 



I 

lo tco ^ r — I oo 

0[010|0 
CVJ [ CVJ j OJ i CVJ 



^1 



o 1 

CVJ , 



CVJ , 



CVJ 



cvj 

CVJ 



o 
csj 

CD 



cz 




C 


o 




o 








"bJO 




"bJD 


CD 




CD 


w_ 




I. 


ing 


O 
LO 
CVJ 


ing 








i— 






O 




o 


o 




o 


CD 




CD 









o 

CO 
CVJ 





LO 

cz> 

CVJ 



CVJ 



CO 1 I — I 
(CVJ, 

I I 
I t 
J L 



CO 
O 
CVJ 



cr> 


o 




CVI 


O 








CVJ 


CVJ 


CVJ 


CVJ 



CSl 
CD 



CD 
CD 
CO 

c: 

CO 



cvj 



t I 
I I 

Cvj I CO I -^j- 

oioio 

CVJ j cvj j cvj 

I I 
I I 



LO 
CZ> 
CVJ 



I I 
I I 

co ' r-- I co 
oioio 

cvj i CVJ j cvj 

I I 
I I 



<zr> 


O 




CVI 


CD 








CVJ 


Cvj 


CVJ 


CVJ 



Cvj 
CD 



o 
o 

-Q <=> 
CVJ 
CD CVJ 
CO 
CO 











o 




o 




o 




o 












-Q 


o 


_Q 






CO 






CD 


CVJ 


CD 


cvj 


GO 




CO 




CO 




CO 








u 





2/14 



Inventor: Saitouetal. 

Docket No.: 10873. 1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 3 of 14 



10/530300 



Logical address of 

semiconductor 
memory pack device 



f 0000 



Logical address of 
i nd i v i dua I 
semiconductor 
memory cards n=1 



Recording 
unit of 
semiconductor 
memory pack 
device 



3FFF 
4000 



7FFF 
8000 



BFFF 
C000 



V FFFF 



Erase block of 
semiconductor 
memory card #1 
301 (16KB) 



Erase block of 
semiconductor 
memory card #2 
302 (16KB) 



Erase block of 
semiconductor 
memory card #3 
303 (16KB) 



Erase block of 
semiconductor 
memory card #4 
304 (16KB) 




Cluster 
size 
(64KB) 



3FFF 
0000 

3FFF 



FIG.3 



3/14 



Inventor: Saitou et al. 

Docket No.: 10873. 1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 4 of 14 



10/530300 



Logical address of 

semiconductor 
memory pack device 



Recording 
unit of 
semiconductor 
memory pack 
device 



r 0000 

3FFF 
4000 

7FFF 
8000 

BFFF 
C000 

V FFFF 



Logical address of 
individual 
sem i conductor 
memory cards n=4 



Erase block of 
semiconductor 
memory card #1 
401 (16KB) 



Erase block of 
semiconductor 
memory card #2 
40206KB) 



Erase block of 
semiconductor 
memory card #3 
40306KB) 



Erase block of 
semiconductor 
memory card #4 
404 0 6KB) 



0000" 

3FFF 
0000 

3FFF 
0000 

3FFF 
0000 

3FFF 



Cluster 
s tee 
(64KB) 



405 



FIG.4 



4/14 



Inventor: Saitou et al. 

Docker No.: 10873. 1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 5 of 14 



10/530300 



r 



Recording unit of 

semiconductor 
memory pack device 
501 



Recording unit of 

semiconductor J 
memory pack device \ 
502 



V 



Erase block of 
semiconductor 
memory card #1 



Erase block of 
semiconductor 
memory card #2 



Erase block of 
semiconductor 
memory card #3 



Erase block of 
semiconductor 
memory card #4 



Erase block of 
semiconductor 
memory card #1 



Erase block of 
semiconductor 
memory card #2 



Erase block of 
semiconductor 
memory card #3 



Erase block of 
semiconductor 
memory card #4 



Erase block of 
semiconductor 
memory card #1 



Erase block of 
semiconductor 
memory card #2 



n=4 



o> 



CO 

-o 

It- 
CD 

o 

CD 



co 



O 
O 

CD 



Free cluster 



Free cluster 



Free duster 



Free cluster 



Free cluster 



;Used cluster 



Free cluster 



Free cluster 



Free cluster 



Free cluster 



Cluster 
size 



FIG. 5 

5/14 



Inventor: Saitouetal. 

Docket No.: 10873.1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 6 of 14 



10/530300 



r 



n=4 



Recording unit of i 

semiconductor 
memory pack device ^ 



V 



Erase block of 
semiconductor 
memory card #1 




File #1 


Erase block of 
semiconductor 
memory card #2 




File #2 


Erase block of 
semiconductor 
memory card #3 




File #3 


Erase block of 
semiconductor 
memory card #4 




File #4 


Erase block of 
semiconductor 
memory card #1 




File #1 


Erase block of 
semiconductor 
memory card #2 




File #2 


Erase block of j 
semiconductor 
memory card #3 




File #3 


Erase block of 
semiconductor 
memory card #4 




File #4 


Erase block of 
semiconductor 
memory card #1 




File #1 


Erase block of 
semiconductor 
memory card #2 




File #2 









Cluster 
size 



FIG.6 



6/14 



Inventor: Saitou et al. 

Docket No.: 10873. 1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 7 of 14 



10/530300 



n=4 



r 



Recording unit of 

semiconductor 
memory pack device 



> 



Erase block of 
semiconductor 
memory card #1 




File #1 


Erase block of 
semiconductor 
memory card #2 




File #1 


Erase block of 
semiconductor 
memory card #3 




File #1 


Erase block of 
semiconductor 
memory card #4 




File #1 


Erase block of 
semiconductor 
memory card #1 




File #2 


Erase block of 
semiconductor 
memory card #2 




File #2 


Erase block of 
semiconductor 
memory card #3 




File #2 


Erase block of 
semiconductor 
memory card #4 




File #2 


Erase block of 
semiconductor 
memory card #1 




File #3 


Erase block of 
semiconductor 
memory card #2 




File #3 









Cluster 
size 



FIG. 7 



7/14 



10/530300 

Inventor: Saitou et a). | 
DoeketNo.: I0S73.I632USWO 
Title: DATA RECORDING DEVICE 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371. 526S 

Sheets of 14 ! 



Boot sector 



Total Number of sectors 
in f i lesystem (TS) 



M=((TS-RSC-SF-cei I (32*RDE/SS) ) /SC) +2 



802 — 



FAT 



-^1 



m rn m □ □□□ uv 

□ □□□□□□ □!- 

□ □□□□□□ □] 

[□□□□□□□Hi 



CO 
CD 

CO 
CO 



cluster 1 



cluster 2 



cluster 3 



cluster N 



-801 



FIG. 8 



8/14 



10/530300 

i 

Inventor: Saitou et al. 

Docket No.: 10873. 1632 US WO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 9 of 14 



TS 



Number of sectors 

r 



RSC 



lp(RDE*32/SS) 



LSN 



Boot sector 



Reserved sectors 



1 sector 0x00000000 



FAT (1) 



FAT (2) 



Root Directory 



cluster 



cluster 



User data region 



FIG. 9 



9/14 



. . ,,- 10/530300 

Inventor: Saitouetal. N 
Docket No.: 1 0873. 1 632 US WO I 
Title: DATA RECORDING DEVICE < 
Attorney Name: Douglas P. Mueller 
Phone No.: 612.371.5265 
Sheet 10 of 14 



J 




cluster No. C 



cluster No. D 



i 



cluster No. E 



User Data Area 



FIG. 10 



10/14 



Inventor: Saitou et al. 

Docket No.: 10873. 1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 11 of 14 



10/530300 

i 



Data recording device 



1101 



1104 



Input 
data l/F 



1102 



Control 
means 



1103 



Memory 



1109 



File 



1105 



Encoder 
control means 



1107 



Buffer control 
means 



1106 



1108 



managing 
means 



1110 



1111 



Media l/F 



wfMed 



i urn 



Encoder 



Buffer 



FIG. 11 



11/14 



; 10/530300 

Inventor: Saitouetal. 

Docket No.: I0873.I632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 12 of 14 



Bite 
position 
(BP) 


Name 


Note 


Abbreviation 


1 to 3 


Secured for system 






4 to 11 


Creation system ID 






12 to 13 


Number of bytes in data 
field of sector 




SS 


14 


Number of sectors per cluster 




SC 


15.16 


Reserved sector count 




RSC 


17 


Number of FATs 




FN 


18,19 


Number of root directory entries 




RDE 


20,21 


Total number of sectors 


65535 and less: 

total number of sectors 

65536 and more: 0 


TS 


22 


Media descriptor 






23, 24 


Number of sectors per FAT 




SF 


25, 26 


Number of sectors per track 




SPT 


27,28 


Number of surfaces 




N0S 


29 to 32 


Secured for system 






33 to 36 


Total number of sectors 


BP20, 21=0: 

total number of sectors 
Others: not regulated 


TS 


37 


Secured for svstem 






38 


Secured 






39 


Extended boot record signature 






40 to 43 


Volume ID number 






44 to 54 


Volume label 






55 to 62 


File system type 






63 to 512 


Secured for system 







FIG. 12 



12/14 



t 

Inventor: Saitou et al. 

Docket No.: 10873. 1632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 13 of!4 



10/530300 



Data recording device 



110 



1104 



1102 



1103 



Input 
data l/F 



Control 
means 



Memory 



1105 



Encoder 
control means 



1107 



Buffer control 
means 



1106 



1108 



Encoder 



Buffer 



1109 



Fi le managing 
means 



Media l/F 




FIG. 13 



13/14 



Inventor: Saitouetal. 

Docket No.: 10873.I632USWO 

Title: DATA RECORDING DEVICE 

Attorney Name: Douglas P. Mueller 

Phone No.: 612.371.5265 

Sheet 14 of 14 



10/530300 



Recording unit of 
semiconductor memory pack device 




Recording unit of 
semiconductor memory pack device 



FIG. 14 



14/14 



